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In addition to usual routine work such as environmental control 
management, pest management and loan facilities management 
conducted in previous years, the Conservation Science Section also 
conducted scientific examination of works in the NMWA collection.
1. Temperature and RH Records on Loaned Works
For the past ten plus years, the NMWA has attached data loggers to 
artworks sent out of the museum on loan to other institutions. This 
year we changed the type of data logger to a smaller model. Thanks to 
its smaller size, this type of data logger is easily attached to the back 
surface of an artwork (attached with double-sided tape), and also allows 
for the attachment of data loggers to small art works. We have held 
discussions with the manufacturers over the past several years regarding 
acquiring this type of data logger, with requests to increase the internal 
memory by removing the unnecessary functions of the previous model, 
and thus allow for the accumulation of temperature and RH data over 
the entire period of a long-term loan. Based on these discussions they 
have produced a new model. Further, while the standard RH sensitivity 
of the device is ±5% RH, they kindly sell us a special model with ±3% 
RH sensitivity. In addition, this new model is also better priced than 
the existing model, and is capable of measuring shock and vibration in 
addition to temperature and RH. We intend to increase the number of 
these new devices used in the future. 
Temperature and RH records on loaned artworks over the past several 
years indicate that when works are exhibited in Japanese museums there 
are many cases where the NMWA environmental standards (20–22˚C 
with fluctuation in summer within 2˚C and an upper limit of 24˚C, and 
50–55 %RH) are not maintained. Temperature and RH settings in many 
Japanese art museums are higher than NMWA standards and include 
greater fluctuation (22 ±2˚C, 55 ±5% or 60 ±5%). According to our data 
logger records, there were many instances of high temperatures and RH, 
along with large degrees of fluctuation, with temperatures in the 21–24˚C 
range with some exceeding 27˚C in the summer, and humidity in the 55–
65% RH level. These records indicate that regardless of the borrower’s 
agreement to maintain our standards, they have displayed our lent works 
in their standard museum conditions rather than within our stipulated 
levels. We must discuss how to respond to such museums in the future.
In recent years and on a global scale, there has been a move to reduce 
energy usage to preserve the earth’s climate. As a result there has been 
a trend towards the loosening of temperature and RH standards in 
museums (including temperature and RH standards for works on loan). 
Certain museums in North America and England have changed their 
environmental standards to 21 ±3˚C, 50 ±10%. This might suggests 
that it is also time for the NMWA to reconsider its standards both 
for the works in our museum and works lent outside the museum. 
However, when reconsidering standards for works on loan, given that, 
as previously noted, many previous examples indicate large fluctuations 
and temperature and RH levels higher than our stipulated levels, we must 
request gallery climate conditions that are somewhat stricter than simply 
tolerated levels.
2. Survey of the Environment of Galleries in the Main Building and 
New Wing
From the end of January through March 2014 part of the walls of the 
2nd floor of the Main Building and some of the ceilings in the New 
Wing were repainted. After that work was completed, organic acid and 
ammonia density in the galleries was measured using passive indicators. 
In the Main Building, the survey conducted one week after painting 
revealed ammonia levels that were higher than standard. However, one 
month later the numbers were measured at normal levels and then art 
works were installed in those spaces. This showed that even though low 
odor, water-based paints with low VOC (volatile organic compounds) 
were used, ammonia is formed in the painting and drying process. We 
must reconsider the need for work plans that allow for longer drying 
periods after the application of new paint and other coatings in galleries. 
3. Reconsideration of the Artwork Condition Check Elements and 
Creation of a Database of Information from Artwork Surveys and 
Conservation Reports
At present because there is no staff member responsible for conservation 
work at the NMWA, some of the work involved in artwork restoration 
is carried out in the Conservation Science Department. This fiscal year, 
we reconsidered and improved the Condition Check forms used before 
and after artworks are lent to other institutions. Further, we also began 
to organize the condition reports and conservation reports previously 
submitted on NMWA collection art works and create a database of 
information so that it is easier to immediately grasp the present condition 
of an artwork based on information about previous examination and 
conservation treatment conducted on the work. 
4. Scientific Survey of Collection Works — Non-Invasive Analysis of 
Blue Pigments Used in Paintings
A portable X-ray f luorescence (XRF) analyzer and a Vis/NIR 
spectrophotometer fitted with fiber optics were used to survey paintings 
in situ on storage area racks to identify the blue pigments used in the 
works. Various different blue pigments are used in paintings, from lapis 
lazuli to azurite, smalt, indigo, cobalt blue and synthetic ultramarine. 
The usage of these materials varies in terms of period and locale, 
along with price and the usage methods. For example, lapis lazuli is an 
expensive, luxury pigment and it was favored for use on the Madonna’s 
robes. Conversely, smalt is an inexpensive pigment made from glass, 
and so was frequently used in place of natural pigments. In addition to 
the information gained in terms of the methods used on an art work, by 
understanding what pigments were used in what manner on an art work, 
we can also assume the original color of a pigment that has since changed 
color. As preparation for this survey we made numerous replica paint 
samples that contained the various pigments, and measured reference 
spectra from these samples as our standard. We experimented with 
identifying pigments used on an artwork by comparison with the standard 
reference spectra, and in several works we were able to identify lapis 
lazuli and azurite.
Takashima was on maternity leave from the end of January through 
the end of June 2013 through and during that period Sachi Hirono and 
Makiko Watanabe assisted with work in the department.
 (Miho Takashima)
